Abstract. Water doping of n i t r a t e glasses lowers t h e i r thermal conductivity. The e f f e c t , however, i s smaller than expected on the basis of the increased density of s t a t e s of anomalous states observed in specific heat measurements.
Addition of foreign atoms or molecules t o crystalline solids changes their l a t t i c e vibrational spectrum, resulting in localized modes, resonances, and t u nneling states. W e a r e exploring whether similar effects can also be caused in amorphous solids. As host glass, we have chosen n i t r a t e glasses of the composition 40 mole % Ca(NO3l2 and 60 mole % KN03. Doping with LiN03 and KN02 up t o t h e i r solubility limits, 6 x lo2' and 4.4 x lo2' respectively, caused no discernible effect on the low temperature specific heat of the glass (< 2% change),' in contrast t o the doping of alkali halide crystals with ~i + or NO; ions, which results in low energy tunneling s t a t e s in many hosts.2 Doping the glass with water, however, a t concentrations between 1 and 3 x loz1 increased the low temperature specific heat anomaly known to be characteristic f o r the amorphous state.' The increase in entropy was found to scal e with the water concentrations', but was approximately four orders of magnitude small e r than i t would be i f every water molecule would contribute one tunnel ing state. Thus, tunnel ing (or some other kind of low energy vibration) of the water also appears t o be very unlikely in t h i s case.
W e did observe, however, that the specific heat anomaly of the water-doped glass scales with the reciprocal glass transition temperature TG, i .e., (1) suggests that the low temperature anomalous states a r e a measure of the disorder frozen-into the glass a s i t solidified, a s has also been proposed independently by Cohen and rest,^ based on the free-volume theory of glasses.
In the present study, we have searched f o r a change in the low temperature thermal conductivity in water-doped n i t r a t e glass. Sample preparation, determination of Tjiatid of the thermal conductivity have been described previously. 
TG f o r t h e c o n d u c t i v i t y samples i s 339 K (undoped), 292 K (doped).
To ( 
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The conductivity A , measured between 0.1 and 0.5 K, followed a power law f o r both the doped and the undoped sample. For the undoped sample, A = 1.82 x 10-4 T1.96 (in W cm-' K -~) , while f o r the undoped sample, A = 1.69 x 10-i.e., 7% smaller. The qua1 i t y of the power law f i t t o the conductivity of the undoped sample i s shown in Fig. 2 , which also shows the relative deviation of the data obtained on the doped ("wet") sample relative t o the power law f i t f o r the undoped ("dry") sample. The data f o r the doped sample a r e lower, on average, by 7% than the data f o r the undoped sample. Both s e t s of data show a peak near 0.25 K, which we believe to r e s u l t from an error in calibration of our thermometer.
In Fig. 1 , we have plotted the thermal r e s i s t i v i t y A-l, a t 0.1 K, f o r the two samples. The error bars a r e those of the accuracy with which the sample geometry was measured (* 5%). I t i s seen that the increase of aexc, i.e., of the density of states in the water-doped sample, i s larger than the increase in thermal resistance, the l a t t e r being j u s t barely outside the experimental error. Conceivably, the increased density of s t a t e s of the scattering centers i s partly offset by an increase of the speed of sound (which would increase the low temperature thermal conductivi t y ) , and/or by a decrease of the coupling constant in the doped sample. Measurements of the speed of sound in these glasses, in progress i n our laboratory, will shed some 1 ight on these questions.
